Diazepam (Valium) was given to 13 patients during nitrous oxide, oxygen and halothane anaesthesia. Abdominal relaxation was not regularly produced and the amount of tubocurarine required subsequently to produce relaxation was the same as required in patients who had not had diazepam. The drug produced central respiratory depression affecting tidal volume only. It tended to lower the blood pressure.
Diazepam (Valium) was originally developed as a tranquillizer (Kerry and Jenner, 1962) . It has, however, a depressant action also on the internuncial neurons of the spinal cord (Randall et al., 1961) similar to that of mephenesin (Bein, 1947) . This latter drug, too, was a general depressant of the central nervous system (Hunter, 1948) . It had a spell of popularity as a relaxant some twenty years ago but was rejected primarily because of the toxicity of its solvent (Stephen and Chandy, 1947) which was mainly ethylene glycol. This was both haemolytic (Pugh and Enderby, 1947) and nephrotoxic (Hewer and Woolmer, 1947; Goodier and Goodlast, 1949) when injected intravenously. Diazepam for injection is dissolved in a solvent whose toxicity has been studied in experimental animals and found to have none of the ill-effect associated with ethylene glycol. The LD 50 for this solvent in mice is 3.5 ml/kg (Spiegelberg et al., 1956) . It seemed reasonable to use the relatively small volume necessary for anaesthesia in the human subject in an endeavour to produce muscular relaxation for surgical procedures. A pilot study was therefore undertaken.
METHODS
Patients were premedicated with morphine 10 mg and atropine 0.6 mg, or papaveretum 20 mg and hyoscine 0.4 mg. Anaesthesia was induced with thiopentone in quantity sufficient to abolish the eyelash reflex. Suxamethonium 50 mg was then given, the lungs inflated with oxygen, and the trachea intubated with a cuffed tube. Anaesthesia was then stabilized with nitrous oxide (5 l./min), oxygen (2 l./min) and halothane (1 per cent) from a Fluotec in a semi-open Magill circuit Some 10-20 minutes later diazepam 2.5-10 mg was injected intravenously.
Blood pressures were measured at 2-minute intervals (Riva-Rocci method) after injection of diazepam until three concordant readings were obtained. Respiratory minute volumes were determined by putting a Wright respirometer between the catheter mount and the expiratory valve of the anaesthetic machine for a period of 3 minutes before diazepam was given and for at least 3 minutes afterwards. Expiratory minute volume measurements were made after induction and stabilization of anaesthesia but before the operation was started.
The assessment of muscular relaxation was carried out two ways. First, in patients undergoing abdominal surgery, visible relaxation of the abdominal wall, with increased epigastric pulsation, loss of the outline of the recti muscles and the appearance of pulsation where the external iliac artery passes under Poupart's ligament-a sign not visible if the abdomen is unrelaxedwere taken as an indication of relaxation produced by diazepam. Second, after diazepam had been given, the amount of tubocurarine necessary to produce profound respiratory depression, or to make artificial ventilation easy, was assessed by giving incremental doses of this drug, beginning with 1 mg/stone (6.55 kg) and adding 5 mg increments until the desired effect was obtained.
RESULTS
In all, diazepam was given to 17 patients, 13 under nitrous oxide, oxygen and halothane and 4 under nitrous oxide and oxygen. The following observations relate to the former group of cases. 
Muscular relaxation.
Abdominal relaxation was produced in 4 out of 10 patients. This relaxation was sufficient for the performance of hemiorrhaphy, the refashioning of a colostomy, and a hysterectomy (table I) . This last patient received 8 mg over a 1^-hour operation. The administration of diazepam made controlled respiration immediately necessary in 3 patients but the apnoeic state was not associated with cessation of the expiratory straining due to the presence of an endotracheal tube and the patients had to be curarized before easy artificial ventilation of the lungs was possible.
The dose of tubocurarine needed to produce full muscular relaxation was substantially the same in a group of 9 patients who had received diazepam and another 13 who had during the same period been anaesdietized in exacdy the same way but without this drug (table II) .
Respiration.
The outstanding effect of diazepam was on the tidal volume of respiration. In 3 cases apnoea resulted from die administration of 5.0, 7.5 and 10.0 mg respectively (table HI). In 7 cases in all respiratory minute volume measurements were The apnoeic patients were curarized shortly after. Those in whom spontaneous respiration remained, underwent painful stimulation as a result of surgery and they showed a return almost to their previous respiratory minute volume (fig-1) .
Pulse rates showed little alteration (table V) but where there was a change it was in the direction of acceleration.
In general, the patients who received diazepam responded to the anaesthesia in the expected manner. Recovery was perhaps slightly delayed, and the patient who received 8 mg for a hysterectomy was a little pale and had shallow respiration for the first hour after operation. The numbers were too small to form any impression of the frequency of postoperative vomiting. 
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The changes in respiratory minute volume in two adult males given diazepam 10 mff while under nitrous oxide, oxygen and halothane anaesthesia. In both patients an inguinal henuotomy began at the point marked "painful stimulation".
Blood pressure and pulse rate.
Diazepam had an immediate but relatively slight (table V) effect on the blood pressure. In one case whose blood pressure fell, and who was given tubocurarine later, the hypotension was quite severe (75 mm Hg); this persisted throughout a herniotomy lasting 45 minutes. In this instance, too, the response to methoxamine (10 mg) was disappointing, being a rise from 75 to 85 mm Hg only.
Patients under nitrous oxide and oxygen.
Four patients under nitrous oxide and oxygen anaesthesia without halothane* were given diazepam 10 mg to facilitate muscular relaxation. In 2 cases manifest reduction in tidal volume occurred. In 1 of these patients, weighing 7 stones (45 kg), the respiratory minute volume fell from 3.7 to 2.7 l./min. In all 4, the blood pressure fell * 4 per cent lignocaine was applied to the vocal cords and trachea. 
DISCUSSION
Diazepam appears to be a relatively innocuous drug in the anaesthetized patient, though it has a central nervous system depressant action which can profoundly affect the respiratory centre, an effect which is not normally seen when the drug is given to conscious subjects. Like mephenesin, which has a similar widespread action in the central nervous system, it produces some degree of relaxation of the flat muscles of the abdominal wall, but the relaxation is insufficient for paramedian laparotomy. This study did not seem to justify the further investigation of its use as a relaxant during anaesthesia.
Others seem to think it has a place as a premedicant (du Cuilar, Bellanger and Grolleau, 1964; Bozza-Marrubini and Tretola, 1965) . It would also appear that it may satisfactorily be used in techniques of neuroleptanalgesia (Hugenard and Margelidon, 1964; Campan and Espagno, 1964) or as an induction agent (Stovner and Endresen, 1965) .
There is nothing surprising about these findings because it was the general experience of those who used mephenesin that when it proved insufficient, as it all too frequently did, the amount of tubocurarine required to produce relaxation was just as great as in those to whom no relaxant drug of any kind had previously been given.
Since this paper was written a detailed study of the action of diazepam as an intravenous induction agent has appeared (McQish, 1966) . He found a remarkably stable cardiovascular system and only a mild degree of respiratory depression, although this was sufficient to produce significant reduction in the arterial blood oxygen tension when diazepam was used for premedication. McQish also commented on complaints of a painful burning sensation at the time of intravenous injection and a relatively high incidence of venous thrombosis and thrombophlebitis at the site of injection.
